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Caring for a child with asthma is an environmental justice concern for Latino
immigrant parents.1 Asthma affects 7.1 million United States (US) children aged 0-17
years and disproportionately affects racial and ethnic minorities and those with family
incomes below the poverty level.2 Early childhood is a period of greatest epigenetic risk
from exposure to environmental toxins.3 Latino children (including those of Mexican
descent) have similar prevalence of asthma compared to non-Hispanic White children but
have poorer control and higher rates of emergency room admissions.4,5 Evidence suggests
that asthma is under-diagnosed among Mexican-Americans.6
Latino children with asthma face many barriers, often leading to inadequate
diagnosis and treatment of the disease.7,8 Environmental factors, poverty, and language
barriers are some of the systematic oppressions faced by immigrant families with
asthma.8-10 Researchers have reported on educational needs for Latinos, including safer
cleaning products and better ventilation.11-13 Latino parents have expressed their
frustration at how little control they have over their home environments in rented
accommodations14 and over the inadequacy of translated materials.15
We are a team of Mexican-American mothers of children with asthma partnered
with public health experts and nurse researchers from two universities in Washington
state. We have observed that indoor air pollution is an important environmental threat for
local Mexican immigrant communities. Some of us grew up in hotter environments
where the common practice in homes was to leave the windows and doors open to
increase ventilation. In Washington this is often not possible. Cleaning chemicals may
also negatively influence indoor environments in our homes. Almost 75% of household
cleaning products might be detrimental to lung health16, but as one of our team members
stated: “[In the USA] more chemicals are within our budget and we let ourselves be
influenced by the commercials of how these products can be made to work and we never
look at the health consequences for our children.”
Research approaches that involve Latino community members in the research
process increase the value of research and expedite translation of research findings into
practice.17-19 Our partnership has developed over five years. Beginning in 2014, we began
to partner with researchers and pediatricians from an asthma coalition to investigate the
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challenges our families have with asthma management.20-22 Together, we used photovoice
to share our stories, experiences, and ideas for action and advocacy.23 In our first project,
we prioritized environmental threats to our children with asthma,24 and discovered new
strengths within ourselves for educating and helping others in our community.21 In our
second project, we formed a community-based participatory research (CBPR) group with
the same research team and named ourselves the “Mujeres Latinas Apoyando la
Comunidad” (Latinas helping the community – MLAC). CBPR is guided by a set of
principles aimed at community engagement and partnership to address community
concerns.25 We used our cameras to document and write about environmental risks in
child-care environments via “phototexts” (e.g. captions). These photovoice activities
helped us to design, pilot-test, and publish a walk-through tool for assessing risks in
childcare environments.22 The photovoice method has been a foundation for our practice
and educational outreach to others. As a group we have collected a catalog of images that
we use to authentically inform and teach others about our experience of our children's
asthma.
The third study we conducted is described in this article. We received funding
($20K) to design and pilot-test a culturally-appropriate, group education intervention to
teach Latino parents to identify and mitigate indoor environmental threats for asthma. We
agreed that group education using our photovoice archive would help us share our stories
motivating changes in social norms around home care through talking about photographs
through phototexts.26-28 This approach is consistent with social cognitive theory, where
the interaction between the social environment (e.g. social support) and personal factors,
such as levels of understanding and the confidence to take action (e.g. self-efficacy), are
instrumental to behavior change.29 Groups generate more opinions and we wanted to
support and learn from one another. Latino families may identify more with educators of
their own ethnicity and nationality because they may be more confident in discussing the
care of their children with others who speak in their own language. In this article we
describe the lessons we learned from a group educational program that we designed,
implemented, and evaluated for immigrant (Spanish-speaking) Latino populations on
reducing the threats to asthma from indoor air pollution.
Methods
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Partner Roles
This was a CBPR project led by the women, with support from a bilingual
cultural liaison, an interpreter, and a research support team (RST) comprised of public
health practitioners, clinicians, health science students, and nursing researchers. The
cultural liaison had a background as a community health worker conducting asthma home
visits. She helped coordinate and facilitate meetings, and kept the group connected and
focused.
We developed a 60-minute group educational program based on Spanishlanguage educational materials on asthma and indoor air quality from local government
and clinic sources.30-32 We agreed to develop our lesson plan around a culturally
appropriate practice known in Mexico as demostración (discussion) circles. MLAC peer
educators used framed photographs and phototexts they made or retrieved from their
photovoice archive to facilitate instruction.21,22,24 The interpreter provided simultaneous
interpretation during meetings and translated our materials and study tools.
We divided ourselves into four work teams to accomplish the work of the project
including: 1) Group education design, 2) Writing, 3) Leadership and training, and 4)
Membership (Table 1). All the Mexican-American mothers in our team participated as
peer educators in the intervention. Some of the women in the writing team chose to
become the authors of this article in partnership with two of the nurse researchers. All of
the authors of this article were involved with/in describing the problem, analyzing data,
determining and discussing our findings, deciding on implications, and reviewing
revisions of the manuscript.

Place Table 1 here

The RST provided technical support for grant writing, recruiting, and providing
content for the women to review for inclusion in the training. They coordinated the
development of the intervention, provided supports for strengthening the partnership, and
designed the data collection tools with input from the women. MultiCare Health System’s
Institutional Review Board approved this study. Upon joining, MLAC members were
required to complete the National Institutes of Health-approved "Project TRES," or
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Training in Ethics and Research Standards as agreed upon by the MultiCare Health
System’s Institutional Review Board.33 The grant provided reimbursement ($50/month)
for the Mexican-American women members, plus funds for the cultural liaison and the
interpreter (Figure 1). None of the other partners in the RST received compensation.

Insert Figure 1 here.

Research Design and Intervention
We evaluated our intervention with a one-group, pre- and post-test design34 to
measure our successes in teaching other Latinos about asthma and home environments.
We hypothesized that participants would adopt new behaviors in the demostración circles
by observing the actions of their peers (as demonstrated in their photos) and feeling social
support in a safe space. Participants would develop self-efficacy by sharing opinions and
experiences with each other.29 Class topics included how to: 1) control mold and kill dust
mites by washing the sheets and stuffed animals; 2) clean with non-toxic vinegar and
baking soda; 3) reduce contaminants in our homes through shoe removal and ventilation;
and 4) select filters and vacuums.
Measures
We evaluated changes in participant knowledge about home environmental
triggers and self-efficacy for removing these triggers. Identical pre- and post-data
collection surveys included five multiple-choice questions on asthma, mold, bleach,
home triggers, and dust mites. We utilized existing questions from validated surveys for
three of these questions35,36 and developed the remaining two in Spanish to match the
class topics. We included two self-efficacy questions reflecting confidence in reducing
triggers in the home and confidence in taking steps to reduce children’s exposure to
tobacco smoke. We included five short answer prompts for participants to evaluate the
class (e.g. “Was this class interesting? Why or why not?”). We also collected
demographic information and made field notes using a structured observation guide.
Recruitment and Sample
We obtained a convenience sample of adult students participating in an English
language literacy class of which several of our team were alumni. We received
5

permission from the program director whose staff had collaborated with us on our first
photovoice project.20 We then implemented our educational intervention during a twohour evening class. Participants identified as Latino/Hispanic parents whose first
language was Spanish.
Data Collection, Procedures, and Analysis
Mexican women members of MLAC welcomed participants as they entered the
classroom, inviting them to help themselves to a light snack and their children to play
games in an adjoining room. Once people were settled, the women stood in front of the
group and gave a formal welcome in Spanish. They introduced the photovoice work of
MLAC and explained why asthma and asthma prevention is important. They explained
our research to the group and read aloud an informed consent. All class members voiced
their agreement to participate. Our interpreter provided English interpretation for the
benefit of the non-bilingual (RST) team members.
We collected a pre-test immediately before our class started. When participants
were finished they were invited to join the women from our team who had chosen to be
women-educators at one of the four discussion circles in the classroom. They passed
photographs they had taken from prior photovoice studies around the table and told
stories about them related to the topic to stimulate discussion. They discussed their
experiences caring for their own children with asthma. Some of the women-educators
included physical demonstrations (e.g. changing a vacuum bag). They answered all
participants’ questions. After about fifteen minutes, the women-educators rotated to a
different table of participants.
The post-test was collected immediately following the class. We ended by
handing out “green cleaning kits” that contained vinegar, a spray bottle, baking soda,
chlorine-free powdered cleanser, microfiber cloths, and kitchen gloves. To assist with our
debrief of the event, we invited a graduate student from one of the partner universities
with make detailed observation notes of the process and any challenges observed.
One week later we debriefed about the event. Each team member wrote and
discussed their observations. We used our own recollections and the notes made by the
observer to discuss the process of the training and anything else we had observed
concerning challenges participants experienced. Changes in knowledge and self-efficacy
6

were summarized using descriptive statistics. Participants’ text responses to the class
evaluation were summarized per question.
Results
Nineteen Spanish-speaking participants from Mexico (74%) and Central or South
America (26%) attended the educational workshop (Table 2). The participants were
mainly between 30 and 40 years of age (84%) and had lived in the US for more than 10
years (84%). Most were caring for between 3-4 children in their home (53%), and some
(26%) utilized childcare. Some participants reported having children with allergies (15%)
or asthma (11%).

Insert Table 2 here

All 19 participants completed the pre- and post-knowledge survey (Table 3).
Baseline knowledge varied from 0% (what happens to the lungs) to 95% (bleach safety).
Improvement was seen in two of the five knowledge questions: what happens to the lungs
during an asthma attack (0% pre- to 24% post) and ways to control dust mites (35% preto 44% post). A decrease in scores was seen in knowledge questions related to actions
that encourage mold growth (53% pre- to 31% post) and things that make asthma worse
in the home (61% pre- to 47% post).

Insert Table 3 here

Participants completed the pre- (n=18) and post- (n=16) surveys on confidence for
mitigating triggers in the home; 17 completed both pre- and post-test for efficacy on
reducing tobacco (Figures 2 and 3). Participant confidence in mitigating home
environmental triggers was high at baseline. Self-efficacy (confidence) scores increased
in both measures on post-test.

Insert figure 2 here

Insert figure 3 here
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All participants completed the open-ended evaluation questions. Participants
wrote that the class was interesting because the women-educators kept their attention and
expanded their thinking. Some liked the organization and the use of photographs to help
explain things correctly. For example, one participant wrote that they liked the
“Organización, información, fotos, información breve pero concreta/organization,
information, photos, and brief but relevant information.” They were concerned about the
effects of cleaning products on children’s health. Participants recommended deeper
explanations using photos. For example, “Como mas foto de lo que habla/More photos
from which to learn.”
At our debrief meeting, we discussed how helpful the photographs were and noted
that participants used their cell phones to take photos of the photographs. We discussed
how we might better educate others in the future. For example, some participants
appeared nervous taking the surveys. We also discussed the implications of this project.
One member of our group summarized saying, “It is our mission [as MLAC members] to
take care of the environment in order to have a better health and a better life, not only
humans but also all living beings.”

Discussion
This research was conducted in a real world setting by a team with few resources
for extensive recruitment. It was logical for us to partner with the English literacy
program that some of us were the alumni of. The prevalence of asthma in this sample
(10%) aligns with the expected statewide asthma among Latino populations.37 Participant
demographics are representative of Latino immigrants in the western US, in terms of
origin, education, and family structure.38-40
Our evaluation produced mixed results. In response to the open-ended questions,
participants wrote that they had learned new things and they appreciated the
demostración design and the use of photos. Consistent with social cognitive theory, selfefficacy increased for mitigating home environments and tobacco exposures. However,
participant knowledge on controlling mold and indoor triggers declined (Table 3). The
next section discusses these mixed results and outlines lessons learned and
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recommendations for low-resourced CBPR involving partner development,
implementation, and evaluation of an educational intervention.
Lessons Learned
This is the first time CBPR and photovoice have been combined to develop a
home-related environmental education program for Latino communities. Partners were
satisfied with the demostración design and the preparation through monthly meetings and
work teams. CBPR is time-consuming but maximizes reflection and investigation of a
problem with co-researchers who have similar cultural experiences as study
participants.25 We found that efficacy for reducing triggers can be improved through
culturally-tailoring an educational intervention that includes peer education in discussion
circles using photographs and phototexts. Our photographs and phototexts developed
through prior photovoice activities were a relevant way to provide step-by-step advice for
other parents, while keeping in mind their own experiences in their own homes.
Ideally, we would have devoted more resources and time to building our skills in
evaluation design. This is similar to problems others have also described in instrument
development, translation, and data collection.41-43 The RST were primarily responsible
for compiling the pre- and post-test. Our Mexican-American team members developed
two knowledge-survey questions in Spanish (Table 3) and completion rates were the
same across all the questions. While an earlier draft of the knowledge survey did feature
graphics, the final five-question survey was multiple-choice. We used printed surveys
completed by the participants rather than oral surveys. Our peer educators refined their
message up to the point of implementation making it harder to select appropriate
questions that would align to the content of each demostración circle. In the following
section, we discuss our lessons learned and recommendations for future instrument
development, translation, and data collection below.
Instrument development. Researchers have described the process of developing
and testing instruments as an “intricate dance”43 between academic and community
members requiring time, facilitation, and training. The RST surveyed and selected
existing questions and identified gaps; and the Mexican-American women on our team
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provided input into question structure (Table 4). Our RST did not find psychometricallyvalidated knowledge tests specific to reducing environmental triggers for asthma in
Spanish or English; however, they did find previously used questions in English and
Spanish that were discriminatory enough to detect an improvement after a similar
intervention.36 Therefore we selected three existing questions and designed two others.
We only reviewed the survey questions once about a month prior to
implementation. Building time to iteratively develop questions and evaluate them with
community partners is critical. In retrospect we would recommend having a special team
first think about the way to collect the data, such as through an interview with each
participant, and then ask ourselves what content we should be evaluating. In our case,
instrument development was second in priority to developing the educational session.
Given that participants responded well to the use of photographs, we recommend
that these images be used in the evaluation. For example, participants could have been
asked to identify environmental threats within an image. Ideally, pre-testing the
questionnaires should be completed with a small sample of the community of focus to
obtain feedback on the usability of the test questions and the understandability of the
entire intervention. Participant responses from this testing phase should then be discussed
and incorporated as appropriate into the actual intervention.
Other computer-assisted methods for taking surveys exist, but were beyond our
budget.45 However, because the use of photos was so positively received, we suggest
archived photographs and phototexts, collected by a CBPR team through photovoice can
be an important modality for cross-cultural communication. In the future we intend to
embed our photographs and phototexts within the evaluation process.
Insert Table 4 here
Instrument translation. Other researchers have described time-intensive
processes for instrument translation involving significant community input42 and a focus
on conceptual, not semantic, relevance of the translation (Table 4). In using previously
developed questions, we missed common pitfalls associated with asking multiple-choice
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questions such as using the word “except” and double negatives.44 This is especially
important among people who are not used to taking multiple-choice tests.
We also found that there were differences in conceptual understandings of the
survey between our interpreter, who was from Mexico City, and most of the peer
educators, who were from southern Mexico. Notably, our sample population was from
four Spanish-speaking countries. No relevant instruments that our study team is aware of
have been psychometrically tested among such a heterogeneous Latino population. We
recommend building time into the planning process for partner critique of the translated
survey, and to involve more than one interpreter.
Data collection and management. Time was short in the session to collect the
surveys. Participants were confused by the questions and needed assistance to complete
them. Others have described the considerable resources needed to improve data collection
and management in CBPR settings including the training of peer educators to assure
fidelity (Table 4).41 While our team members were satisfied with the Project TRES
human subjects training, this training did not extend to skills in data collection and
management. We recommend training for CBPR teams in data collection; planning time
for data collection and debriefing; and, for small projects, planning for one-on-one
support for survey completion, especially in groups with low-literacy.
Limitations
This was a small research study evaluating a culturally-tailored educational
intervention based on our experiences as Latinas from Mexico. While we found the
demostración style program to be appropriate for our participants who had backgrounds
in Central and South American countries, this program may not be appropriate for all
Latino populations. We were not able to direct our intervention solely towards Latino
parents of children with asthma. We do not know whether the changes we saw in our
participants after one class will be sustained.
Sharing the results with the community
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In addition to presenting our findings to the healthcare system funder and area
clinicians, the we produced a series of short, instructional YouTube videos based on our
photographs, phototexts, and the women-educators’ presentations to participants.46 These
have been shared with school nurses and a promotora program at a federally qualified
health center. Working from a Spanish transcription of the videos, we also developed an
informational booklet for parents and handed these out at two community festivals. Since
this study, we have helped adapt and test a “Self-Efficacy in Environmental Risk
Reduction” instrument to Spanish-speaking audiences.47
Implications
Community health worker education in the home of families about environmental
triggers for asthma is an evidence-based practice.48 Our study shows potential for
translating this practice into a group educational session, especially for Spanish-speaking
US immigrants from Central and South America. Group education sessions are
reimbursable for Medicaid populations who have asthma.49 Facilitating small, interactive
groups and teaching them about environmental triggers would be a novel, reimbursable,
and culturally appropriate expansion of the community health worker role. Healthcare
systems should devote more resources to develop group education programs that are
linguistically and culturally-tailored to the populations they serve. For clinicians and
healthcare systems, the mitigation of home environmental triggers for asthma are one
component of the guidelines for asthma control that may decrease health disparities and
reduce the epigenetic risk for asthma in low-income and minority populations.50-53
Our demostración style of peer-education using photographs is a novel strategy
that could be scaled up. Using visual materials to provide concrete examples for health
education have been recommended for Latino communities54, but this is the first time that
photovoice methods have been employed to achieve this. Using the photovoice method
and archiving our photos for empowerment education is unique. We only found one study
on the re-use of photovoice archive material from South Africa, where community health
workers re-interpreted images taken by youth on the topic of HIV.55 In our study, our
prior photovoice investigations enriched our educational design. Based on the warm
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reception by participants, we believe that photovoice can also be an innovative way to
develop evaluation survey tools.
Conclusion
We described lessons learned from a CBPR study involving Mexican-American
researchers who are mothers of children with asthma. In collaboration with the RST,
MLAC writing team members conceived, designed, implemented, analyzed, and wrote
this article including the results and discussion sections. CBPR designs have the potential
for high impact in the cultural-tailoring of educational interventions for immigrant
Spanish-speaking parents on indoor environmental threats for asthma. We offer
recommendations for low-resourced CBPR studies involving instrument development,
translation, and data collection. Cultural tailoring of educational materials using
photographs developed in photovoice is a feasible method. Through this partnership
project we empowered ourselves and other immigrant communities to take steps to
reduce and eliminate indoor environmental threats to our children.
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